for predicting the C balance of peatlands in a warmer world. Indeed, a warmer climate has been 111 reported to alter plant species abundance in peatlands, in particular favoring ericaceous dwarf 112 shrubs (Weltzin et al. 2003 , Breeuver et al. 2009 ), which will affect soil biogeochemical processes 113 . 114
Under field conditions, simulation of climate warming can be obtained by using passive 115 warming open-top chambers (OTCs) (Marion 1997) . Although OTCs are recognized to increase 116 temperature consistent with general circulation models, they also affect a set of microclimatological 117 variables such as moisture, light, snow accumulation and wind speed (Bokhorst et al. 2013 In the present study we used OTCs to simulate increased soil and air temperature, and we 123 monitored changes in vegetation cover in a Sphagnum-dominated peatland over five years of 124 experimental warming. We aimed to understand how species abundance and plant community 125 composition responded to simulated warming and associated changes in soil moisture. We 126 hypothesized that plant responses will vary among functional types; and more specifically that 1) 127 vascular plants will respond to warming according to their rooting depth, and 2) Sphagnum mosses 128 In April 2008, in both the dry and the wet microhabitats, six representative plots (3 × 3 m) were 152 selected, which were then randomly allocated to either the control or the warming treatment 153 temperature was slightly higher in OTCs this particular year (mean daily differences between OTC 242 and control plots for soil temperature was +0.6 °C in both microhabitat), and that moisture was 243 slightly lower in OTC plots (mean daily differences between OTC and control plots for soil 244 moisture were -0.011 and -0.067 (VWC) in dry and wet microhabitat, respectively). 245
Monthly cumulative rainfall during the period of Sphagnum growth measurements was higher in 246 2012 (2108 mm) than in 2011 (1376 mm). Depth of water level fluctuated over time, but highest 247 water levels were recorded during spring 2012. Mean water level during the measurement period of 248
Sphagnum growth was significantly higher in 2012 than in 2011 (Student t-test; p=0.002 in dry, 249 p=0.004 in wet). Mean water level was also higher in the wet than the dry microhabitat (p=0.004). 250 251 252
Annual change in species abundance 253 254
Considering all vascular plants, abundance (relative frequency) increased significantly with the 255 OTC treatment (Figure 1) . At species level, it appeared that with warming A. polifolia increased its The length increment of Sphagnum species differed between years, being higher in 2012 as 286 compared to 2011 (Figure 3 ). In 2011, Sphagnum growth was significantly lower in the wet 287 microhabitat, but warming did not affect the length increment. In 2012, there were significant 288 microhabitat and treatment effects as well as a cross effect, with increased moss growth in the 289 warmed plots of the dry microhabitat (p=0.017), whereas no-significant changes were observed in 290 the wet microhabitat. 291 292 Normalized Difference Vegetation Index 293
294
NDVI values taken under direct sunlight and in the shade were strongly correlated (R 2 =0.83), yet 295 measurements at the start of the season (early May) were less correlated (R 2 =0.49) than 296 measurements close to the peak of biomass (mid-June; R 2 =0.82). The precision of the 297 measurements was calculated as the mean difference between each pairwise measurement. It gives 298 an error of 1.6% under sun and 2.0% in the shade. As such, we only used NDVI data from sun 299 measurements in further analyses. 300
Throughout the season, OTCs increased the vegetation's NDVI signal (p=0.001), yet the effect 301 of OTCs differed between wet and dry microhabitats (block x treatment p=0.002). In the dry 302 microhabitat, the NDVI signal in the OTC exceeded the signal in control plots throughout the 303 season ( Figure 4a) . Such difference was mainly significant at the beginning of the growing season, 304 and marginally different in summer. In the wet microhabitat, however, the difference between OTC 305 and control plots was less obvious, and occurred during a more limited time in summer (Figure 4b ). 
Effect of OTCs on vegetation 329
We showed that experimental warming differently influenced plant abundance (or frequency), peat layer, with the bulk at 2.5-7.5 cm, and a continuous rooting system from recent vegetation 338 down into the peat (Wallén 1986). Roots of A. polifolia may reach a depth of 45 cm (Jaquemart 339 1998) and fine roots form up to 24% of the total below ground biomass (Wallen 1986) . A. polifolia 340 might therefore be expected to have a somewhat deeper root system as compared to several other 341 species enabling the species to sustain growth when soil dries out at the surface. Differently, V. 342 oxycoccus has a shallow root system hardly penetrating more than a few centimeters below the 343 living parts of the moss layer (Jacquemart 1998). With its shallow roots, this species relies on the 344 water-conducting capacity of the Sphagnum mosses for its water supply (Malmer et al. 1994) . association has been reported for E. vaginatum. In warming experiment, no significant differences 362 were reported for E. vaginatum root production between OTC's and control plots, albeit a tendency 363 to higher production was observed (Sullivan & Welker 2005) . We believe that the resistance of E. 364 vaginatum is higher as compared to more shallow rooted species, and that an effect of warming has 365 to be expected on a longer term, as soil warms up at lower depth. Weltzin et al. (2003) found that 366 within bog and fen communities, different life forms and species can respond differently to 367 warming and water table manipulation. They showed that warming may lead to an increase in 368 abundance of woody plants, as does lowering water table as a result of changes in rates of 369 evapotranspiration. In the peatlands studied by Weltzin et al. (2003) , Andromeda glaucophylla 370 responded mostly to the heat treatment, while other dominant shrubs (such as Vaccinium oxycoccus) 371 did not, whereas graminoids decreased their cover. As observed by Weltzin et al. (2000) , change in 372 belowground biomass can be even more important. Our wet and dry sites showed similar trends for 373 vascular plants, but not for mosses. The better growth of some mosses in warmed plots might be 374 transient since, on the long run, mosses will be out-competed by the concomitant increase of 375 Andromeda shrubs. Overall, these observations could point to a different evolution of such 376 contrasted dry and wet situations, as for "bog" and "fen" like facies (Weltzin et al. 2003) . 377
The increase of litter in the wet microhabitat and its decrease in the dry microhabitat under the 378 OTC treatment does not follow the pattern of the abundance of total vascular plants, which could indicate that litter abundance is mainly driven by the differential decomposition rate in the dry and 380 wet microhabitats. Nevertheless, this relationship between warming and decomposition is not 381 straightforward (Aerts 2006 ) and would deserve a proper litter decomposition experiment. 382
Moss length increment was also higher in the dry microhabitat in 2011, and was promoted by 383 OTC warming in 2012 (Figure 3 ). In the dryer 2011 year, the higher cover of vascular plants, i.e. 384
Eriophorum leaves in the dry microhabitat is the determinant factor for moss growth and might 385 have had a facilitating effect on S. fallax+rubellum in limiting the drying out of the moss carpet 386 when water limitation was not critical and engendered an overall higher length increment, the 388 warming effect by OTC's could promote further the moss growth in the dry microhabitat. Adaptive 389 seasonal acclimation has been shown for S. fallax, as reflected by the maintenance of relatively high 390 net photosynthetic rates to lower water contents and no response differences when plants were 391 collected from different heights above the water table (Titus et al. 1983 ). In our study, we pooled S. 392 fallax and S. rubellum, because we could not reliably distinguish these two species in our point-393 intercept field measures and in the frequency analysis on photographs. Nevertheless, some field 394 sampling in the plots showed that S. fallax is by far the most frequent species and that S. rubellum 395 occurs only on some very limited patches. Similarly to S. fallax, S. rubellum has been shown to 396 adapt and maintain similar height increment at different experimental water table depths (Robroek 397 et al. 2007 ). Therefore, shading may be critical for the development of these mosses, mediating soil 398 moisture and near ground temperature, which both are direct drivers of growth. Our results show 399 that shading can facilitate growth in dry years, but when wetter years are combined with warmer 400 conditions, in our case the OTC effect, this shading effect on growth is out-ruled by temperature. 401
Nevertheless, a better length increment of Sphagnum might also, on the long run, change the 402 structure of the moss carpet and consequently its moisture holding and transport capacity 403 and graminoids, suggesting that some functional types reflecting a direct response to increased air 409 temperature, some others an indirect one. 410
The evolution of aboveground biomass over the seasons was well reflected in the NDVI, which 411 was also higher in OTC plots. Interestingly, NDVI was also better correlated to vascular plants than 412 to mosses, which explains the more obvious difference in the dry plot, where vascular plants are 413 more abundant. Indeed, when mosses dry out temporarily in dry periods, which can be observed in 414 the wet microhabitat where the moss carpet is less protected from wind, reflectance is lowered. This 415 differentiation between mosses and higher plants is critical in studying the carbon cycle using 
